The purpose of this study was to describe family health history profiles and objective indices of cardiac health among ethnically diverse working adults . Family history of disease is an important predictor of individual health, yet is underused by clinicians. Participants were staff in an elder-eare facility and completed a web-enabled program capturing family history, objective cardiovascular measures (blood lipids, blood pressure, height, weight, and waist-to-hip ratio), and subjective measures (anxiety, spirituality, and health status appraisal) . Of the 44 participants, 89% were unable to provide complete information about their family health and mortality for the three-generation genogram; 25% had one or more first-degree relatives with cardiac disease; and more than two thirds had first-degree relatives with diabetes. More than 80% of the sample exhibited objective indices of risk including body mass indexes in the overweight or obese categories. Family history information was incorporated into health screening and enabled more appropriate health counseling for these employees.
F amily history of disease is an important predictor of an individual's health. A family health history is considered a "genetic biopsy" and may be one of the most cost-effective genetic assessments for health promotion and disease prevention (Bennett, 2004) . Use of family history is a promising public health tool for increasing individuals' awareness of risk status (Harrison et aI., 2003) . The family health history, specifically a guided history taken by a health professional using a genogram, provides a graphic picture of health issues and is useful for lifestyle counseling related to risk factors for a variety of illnesses with genetic ties (Loescher, 1999) .
Although individuals may be aware of the importance of family history, only about 30% of respondents in a large survey of 4,305 households had specific family history data (Yoon & Scheuner, 2004 growing recognition of the value of a family health history as a clinical tool, the U.S. Surgeon General initiated the National Family History Initiative on Thanksgiving Day 2003 by developing a user-friendly online assessment tool (Sidebar). The goal of the national project was to sensitize individuals to how inherited predispositions for disease can affect future health.
Workplace interventions that include individualized health risk appraisal have demonstrated cost-effectiveness for corporations and improved employee health over the short term (Pelletier, 2001) . For the most part, however, family history has not been a part of risk assessment offered at work. In fact, the gathering of family history data and subsequent counseling by health professionals has been underused in most clinical encounters (Yoon, Scheuner, & Khoury, 2003) .
In its present format, the family history tool is used to collect information on three major chronic diseasescardiac, diabetes, and cancer. The tool does not allow for documentation of lifestyle risk factors (e.g., exercise frequency, smoking, and dietary patterns). In addition to lifestyle factors, nurses and workers need specific information on objective risk factors (e.g., blood pressure, lipids, glucose levels, and weight). The purpose of this project was to determine the feasibility of collecting family history information along with objective and self-reported health indicators (stress, beliefs about spirituality, acculturation, and lifestyle risks) among working adults. The research questions for this study included:
I. What are the family health history profiles of a sample of adult working men and women?
2. What do a sample of adult working men and women know about their family health histories? 3. What are the subjective and objective indices of cardiac risk among a sample of adult working men and women?
4. What is the relationship among spirituality, anxiety, family history, and objective indices of cardiac risk in a sample of adult working men and women?
REVIEW OF THE LITERATURE

Family History and Health
Increasing evidence suggests that social and familial ties are important determinants of disease risk (Christakis & Fowler, 2007) . Family health history data represent an interaction of information from genetics and shared environment that can serve to guide targeted interventions for identified high-risk groups, specifically providing indicators of shared physiologic and psychosocial characteristics of a family and its individual members (Hunt, Gwinn, & Adams, 2003; Kardia, Modell, & Peyser, 2003) . A growing body of research supports the value of family history data in a targeted approach for high-risk 298 families and individuals, as an effective screening tool for gene-environmental interactions, and as a cost-effective population-based strategy compared to more "high tech" genetic testing.
Family history of disease is considered a predictive risk factor for diabetes (Harrison et al., 2003) , select cancers (Ziogas & Anton-Culver, 2003) , asthma (Burke, Fesinmayer, Reed, Hampson, & Carlsten, 2003) , and coronary artery disease (CHD) (Hunt et al., 2003; Kardia et al., 2003) . An important benefit of the family history approach is the ability to identify shared characteristics of high-risk individuals within families and to intervene early with targeted interventions, such as medication for hypercholesteremia. For example, a number of studies reveal that a relatively small subset of individuals account for most of the cardiovascular disease cases in the United States (Hunt et al., 2003) . In a study of Utah high school students and their families, only 1% of families had a strong positive family history, but accounted for 17% of early cardiovascular disease events (defined as younger than 55). Furthermore, 14% of Utah families had a positive family history and accounted for 72% of early CHD events, and 48% of all CHD events reported regardless of age at the time of the event (Hunt et al., 1989) . In this study, family history was an independent predictor of heart disease even after controlling for other risk factors.
Most recent studies of family health history as a public health prevention tool have concentrated on history usefulness in increasing the accuracy of risk perception among individuals at risk for selected diseases. When individuals were educated about the risks inherent in their family histories, screening behavior for breast and colon cancers increased (Codori, Petersen, Miglioretti, & Boyd, 2001; McCaul, Schroeder, & Reid, 1996) . Whether information about personal risk for disease based on family history results in health behavior change (e.g., reduction in weight, increased exercise, or smoking cessation) has not been sufficiently studied (Yoon et al., 2003) .
Taking a family health history is also a cost-effective strategy. In a cost comparison of screening methods, Hunt et al. (2003) compared collection of family history information to other methods of screening relatives in highrisk families. The Multiple Risk Factor Intervention Trial Research Group (MRFIT, 1982) , a large-scale screening and behavioral intervention study, used interviewing in addition to collecting objective data including blood pressure and blood lipids that cost approximately $100 per person. The cost of gathering family health history data was estimated at $1 to $3 per family when administered through a school-based initiative using school nurses. For a program available to the general public on the Internet, cost was estimated to be less than $1 (Hunt et al.) .
Spirituality and Health
During the past several decades, interest in both religion and spirituality has increased in response to the need to solve human problems related to health and the stress of daily living. Evidence-based studies, primarily in medicine and public health, document the role of religion and health, supporting a strong link between both physical and mental well-being and religiosity (Becker, 200 I; Pargament, Maton, & Hess, 1992) .
In a recent review of current research in religion and spirituality, Idler et al. (2003) summarized the potential behavioral, social, psychological, and physiological causal pathways among religion, spirituality, and health. Strong evidence exists for the hypothesis that certain religious and spiritual practices may mediate stressors by inducing the relaxation response (Benson, 1996) , which, in tum, reduces muscle tension, lowers heart rate and blood pressure, and increases oxygenation, among other physiological effects (Delmonte, 1985) . In a critical review of biological mediators between health and spirituality, Seeman, Dubin, and Seeman (2003) concluded that spirituality or religiosity is associated with lower blood pressure and lower prevalence of hypertension, improved lipid profiles (i.e., lower low-density lipoprotein and higher high-density lipoprotein cholesterol), and more effective immune response. A parallel body of research provides evidence of relationships between nonexplicit spiritual meditation (Zen, yoga, and transcendental meditation) and lower cardiovascular risks, less physiologic activation (e.g., lower blood pressure and pulse, lower endocrine activity, and lower body metabolism), and increased cerebral blood flow. In many of these studies, data for Judeo-Christian religious practices are based on evaluation of relationships between the frequency of church attendance and blood pressure or immune function (Seeman et al.) . Although the research has been criticized for methodological flaws and conflicting findings (Sloan, Bagiella, & Powell, 1999) , the effect of spirituality and religion on health outcomes is an emerging area of study, reflecting recognition of the importance of the mind-body connection (Becker, 2001 ).
Acculturation and Health
Acculturation is a confounding factor that may influence differential rates of disease. Acculturation, and the related term assimilation, includes the attributes of socioeconomic status, level of education, age, language fluency and use, generation in the United States, and immigration status (Lara, Gamboa, Kahramanian, Morales, & Hayes-Bautista, 2005) . Acculturation is the process of acquiring the external behaviors of the dominant culture, including language, dress, food, and music, which may culminate in the individual's assimilation in that culture. Two models of acculturation predominate: (I) the unidimensional model, which supposes the process is linear from none to full acculturation; and (2) the bidimensional model, which suggests that assimilation occurs through several stages resulting in biculturalism or comfort in both cultures (Marin, 1992) .
Much of the recent study of acculturation and health has examined health among Hispanics, particularly Mexican Americans as a subgroup. Numerous studies document the Hispanic paradox-that immigrant Hispanics, despite low socioeconomic status and less access to health care, arrive in the United States essentially healthy. The stress of transition to another country and the marginalization resulting from immigration have been identified as additional risk factors for poor health among immigrant women (Meleis, Isenberg, Koerner, Bernadine, & Stem, 1995) . In a recent review of more than 50 research studies in the public health literature, Lara et al. (2005) found the strongest evidence for a negative relationship between acculturation among Hispanics and substance abuse, diet, and pregnancy outcomes. Their analysis supported the Hispanic paradox-more acculturated Latinos had higher levels of substance abuse, poorer dietary patterns, and lower birth weight infants compared to less acculturated Latinos. Although measurement of acculturation has been criticized for lack of a clear conceptual framework and definitions and lack of methodological rigor to guide its use in research (Hunt, Schneider, & Comer, 2004) , most researchers conclude that sufficient evidence supports continued measurement of acculturation as a basis for public health action to influence health disparities among diverse population groups, particularly Hispanics (Lara et al.; Siatkowski, 2007) .
Conceptual Framework
Pender's Revised Health Promotion Model (Pender, Murdaugh, & Parsons, 2001 ) supports this study. Variables that predict health-promoting behaviors include the influence of others (family and health professionals) as well as biopsychosocial factors and cognitive behaviors, which influence the outcomes including commitment to a plan for health and health promotion activities.
METHODOLOGY
Research Design
The study used a descriptive correlational design.
Setting
The setting for the study was a private retirement facility on the campus of a Catholic university in the southwestern United States. Employee health screenings were conducted in meeting rooms at the facility.
Sample
Forty-four (52%) of the 85 staff members of the facility volunteered to participate in the study. The volunteers included members of the professional and nonprofessional staff. Demographics of the sample are described in Table 1 .
Instruments
Objective and subjective measures were used to assess the variables under study. Demographic and objective health data were recorded on a separate data collection sheet designed by the researchers and included the following:
• Blood pressure was measured following procedures outlined by the National Heart, Lung, and Blood Institute (NHLBI; 1997) using an aneroid sphygmomanometer. Two sitting blood pressure measurements were taken 2 minutes apart and the average blood pressure was computed for analysis.
• Height and weight were measured with participants clothed, but without shoes; unclothed waist measurements were taken.
• Glucose and lipid screenings used capillary whole blood from one finger prick using the CholesTech Testing system. The monitor was calibrated according to the manufacturer's instructions for each data collection session. Research team members were certified in data collection by the company. The university maintains a laboratory certificate of waiver meeting Clinical Laboratory Improvement Amendments (U.S. Department of Health and Human Services, 1988) .
Subjective measurements used four paper and pencil questionnaires and two web-based tools, My Family Health Portrait and the 10 Year Risk Calculator, all available in Spanish and English. Only three participants chose to answer the questionnaires in Spanish. For this study, internal consistency analysis was based on the English versions of the scales because the sample was too small to analyze reliability for the Spanish versions.
The Self-Assessment of Health Risk Profile, a variation of the Centers for Disease Control and Prevention Health Risk Appraisal form created for clinical use by the Texas Department of Health (1994) , covers 20 areas of risk. Eight questions, pertinent to cardiac health risk, were used for the study. Participants were asked their view of their weight ("I weigh more than I should"), nutrition ("I eat 5 or more fruits and vegetables each day"), tobacco use, and substance use and whether they have or a member of their family has diabetes, high blood pressure, or heart disease. A panel of doctorally prepared faculty examined the instrument for face validity.
The Acculturation Rating Scale for Mexican Americans II (ARSMA-II) by Cuellar, Arnold, and Maldonado (1995) is a 30-item Likert-type scale that measures acculturation along three primary factors: language, ethnic identity, and ethnic interaction. ARSMA-II is an orthogonal, multidimensional scale that measures orientation toward the Mexican culture and the Anglo culture independently using two subscales, a Mexican Orientation Subscale (MOS) and an Anglo Orientation Subscale (AOS). The MOS has 17 items and a coefficient alpha of 0.88, whereas the AOS has 13 items and a coefficient alpha of 0.83. For this study, the Cronbach alpha was 0.91 for the MOS and 0.84 for the AOS. ARSMA-II generates both linear acculturation categories (levels 1 to 5) and orthogonal acculturative categories (traditional, low bicultural, high bicultural, and assimilated). The Spiritual Perspective Scale (SPS) (Reed, 1986 ) is a lO-item Likert-type scale that assesses individual perceptions of spiritual views and engagement in spiritually related interactions. The SPS is scored by calculating an arithmetic mean across all items. Items include "How often do you read spiritually related materials?" and "My spirituality is an important part of my life." Reliability estimates of the English scale were consistently above 0.90 in a number of studies (Reed, 1986 (Reed, , 1987 . The coefficient alpha for this study was 0.95.
The State-Trait Anxiety Inventory (STAI) (Spielberger, 1983 ) is a 40-item inventory measuring state and trait anxiety as separate constructs. State anxiety is defined as subjective feelings of tension, apprehension, nervousness, and worry at a given moment in time and at a particular intensity (Spielberger) . Trait anxiety refers to the acquired behavioral disposition; it is the enduring difference in the way individuals perceive stressful situations, and the intensity of the response (Spielberger) . The trait and state subscales of the STAI each have 20 items with a Likert-type scale. Alpha coefficients of internal consistency measured with KR-20 averaged 0.92 and 0.90 for the state and trait anxiety subscales, respectively (Spielberger) . The coefficient alpha for this study was 0.69 for the state anxiety scale and 0.85 for the trait anxiety scale.
My Family Health Portrait is a web-enabled program used to collect data on individual family health histories. With this web-based tool, users can organize family history information into a graphic representation and print it in English or Spanish for a health care provider. It is designed to assist with prediction of illness and counseling on intervention and lifestyle changes for the prevention of disease. The tool was developed and is maintained through the U.S. Surgeon General's office and takes approximately 20 minutes to complete. Members of the research team were trained by protocol for consistency in administering the tool.
The 10 Year Risk Calculator is an online program based on the Framingham risk data and recommendations from the Third Report of the National Cholesterol Education Panel (2001) . Ten-year risk for death from CHD or for a heart attack is based on age, gender, total cholesterol and high-density lipoprotein levels, smoking, systolic blood pressure, and whether the individual is taking medication for blood pressure.
Procedure
The project was approved by the university's Institutional Review Board for Protection of Human Subjects. After approval, project goals, the purpose of the study, risks, and benefits were explained orally and in writing, in Spanish and in English, to employees of the retirement facility at a regularly scheduled staff meeting. Data collection for surveys and objective risk assessments was scheduled for one day at times convenient for all staff members. Volunteers signed consent forms and completed packets of surveys (self-assessed health risk profile, acculturation, anxiety, and spirituality scales) with assistance from research team members if needed. Employ-ees then proceeded through a series of stations for blood pressure, weight, height, waist-hip, and blood lipids and glucose measurements.
At the end of the data collection session, volunteers were scheduled for an individual meeting with a member of the research team to complete My Family Health Portrait. Volunteers were given specific, individualized feedback regarding their health risk profile as part of each session. At-risk individuals were referred to the university health services or appropriate community resources for continuing health care.
Data Analysis
Data were analyzed using SPSS software (version 13) with descriptive statistics and Pearson's product moment correlation to establish relationships among continuous variables.
Limitations
The small sample limited the ability to generalize study findings. Participants were clothed for weight assessment, which may have altered the body mass index analysis. The low reliability of the state anxiety subscale also limits conclusions related to state anxiety in this population.
RESULTS
As described in Table 1 , the majority (77%) of the sample were women, with a mean age of 44 years. Two thirds of the participants (29; 66%) were of Hispanic descent, were married, were born in the United States, ascribed to Catholic or Christian religions, and had attended high school or beyond. Of the 29 Hispanics, more than half (15; 52%) were fourth generation or longer in the United States, defined as both parents and grandparents born in the United States, and were Anglo oriented or assimilated into the U.S. culture. Three (7%) individuals chose to complete the questionnaires for the study in Spanish. The majority of participants (35; 80%) worked the day shift. Ten (23%) reported that someone in their household smoked. A small percentage (6; 14%) reported taking medication for blood pressure, diabetes, or cholesterol control. Table 2 displays the demographics of the sample in response to research question 1, the family health history profiles of participants. Forty-four individuals volunteered to complete family health history profiles. The majority were members of large families, with the mean number of first-degree relatives being 9 (SD =4; range =1 to 16). Of the 44 respondents providing family health history information, 64% (n =28) had first-degree relatives with diabetes; of these, 34% (15 individuals) had two or more first-degree relatives with diabetes. More than half (25; 57%) of the family members with diabetes were diagnosed before age 60. Almost half of the participants (19; 43%) reported heart disease in first-degree relatives, with 18% (8) reporting two or more relatives affected. Of family members with cardiac disease, 14 (32%) were diagnosed before age 60. Seventeen (39%) participants also reported at least one family member with cancer. 
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However, 27% of participants did not know whether family members had been diagnosed with breast, ovarian, or colon cancer, resulting in significant missing data about cancer diagnoses. A few participants reported other cancer diagnoses (prostate cancer, leukemia, and brain and bone tumors). The online program allows family members to customize their report with other diseases of interest in their families. Many chose to add hypertension as a specific type of cardiovascular disease; 34% (n = 16) reported one or more first-degree relatives with hypertension.
On consideration of the second research question regarding the knowledge of family health history among a sample of adult working men and women, 36 (82%) of the 44 participants were unaware of specific generational information to complete the three-generation genogram (Table 2) , which can be generated by the family health history tool. A majority (23; 52%) had knowledge of their parental and sibling generations. Lack of knowledge ranged from missing data about one or more family members (most common) to lack of information about a whole branch of the family (e.g., a father or mother who had remarried and reproduced step siblings about whom little was known). A few participants had grandparents who remained in Mexico and information about their health was unknown.
The third research question sought to describe the objective indices of cardiac risk among the sample. Table 3 presents the means for the objective indices of cardiac risk. Thirty-eight (84%) of the participants had a body mass index of 25 or greater. Of the total sample, 13 (30%) individuals were overweight, with a body mass index between 25 and 29; 25 (57%) had a body mass index greater than 30, the obese category. The mean waist circumference for women in the sample was greater than the normative 35 inches; 18 (53%) women had waist circumferences greater than 35 inches. Five (50%) men in the sample had waist circumferences greater than 40 inches.
The sample means for blood pressure were in the prehypertensive range. Twenty-seven (60%) participants had systolic blood pressures greater than 120 mmHg; 7 (16%) had systolic blood pressures greater than 140 mmHg. Although the mean total cholesterol level for the sample was less than 200 mg/dl, 14 (32%) participants had total cholesterol levels greater than 200 mg/dl. Similarly, 10 (23%) participants had triglyceride levels of 150 mg/dl or greater.
Data on each participant were entered into the NHL-BI 10 Year Risk Calculator. Framingham scoring divides individuals with multiple risk factors into those with 10-year risk for CHD of greater than 20%, 10% to 20%, and less than 10%. Forty (93%) participants had a 1% or less risk for a heart attack in 10 years. The data ranged from less than I % to as high as 24%, with 2 (5%) individuals having a 10% to 20% risk and one individual a greater than 20% risk for a heart attack or CHD death within 10 years.
Finally, answers to the fourth research question, the relationship among spirituality, anxiety, family history, and objective indices of cardiac risk, were examined. No significant relationships were found among spirituality, anxiety, knowledge of family history, and the objective indices of blood pressure, body mass index, waist circumference, and blood lipids.
DISCUSSION
The majority of working adults in this exploratory study were female and of Hispanic origin. Most participants were fourth generation or longer in the United States, with a high school or college education. A large proportion exhibited objective risks for diabetes and heart disease, including body mass index in the overweight or obese categories and blood pressures in the prehypertensive range. These data take on additional significance when coupled with family health history. More than two thirds of participants had first-degree relatives with diabetes, and more than one fourth had first-or second-degree relatives with heart disease. Of particular concern, given the importance of family history as a reliable risk factor for diabetes, heart disease, and cancer, is the finding that more than three fourths of the participants (82%) did not have sufficient family history knowledge to complete a three generational assessment. These findings support previous research that found lack of knowledge regarding risk factors a major barrier for women, in particular, in seeking preventive services (Mosca et aI., 2006) .
The importance of family history as an additional tool for holistic assessment of health risk is highlighted by findings in this study using the NHLBI 10 Year Risk Calculator for cardiac disease. As noted earlier, the risk calculator bases risk on age, gender, total cholesterol and high-density lipoprotein cholesterol levels, smoking, systolic blood pressure, and whether the individual is taking medication for blood pressure. Family history is not included as a risk factor.
In this sample, the majority of participants (40; 93%) had a 1% or less risk for heart attack in 10 years based on the risk calculator findings. However, an additional 13 of these individuals had one first-degree relative with diabetes and 11 individuals had one first-degree relative with cardiac disease. Eight participants had at least two first-degree relatives with heart disease. Further analysis revealed 7 (88%) of the 8 were diagnosed with heart disease before age 60 and were female; 5 (63%) were Hispanic. The eight individuals had a mean age of 48 (SD = 9; range =36 to 60). Seven had a body mass index greater than 25. Six had systolic blood pressures greater than 120 mmHg; two of the seven were in the treatable range of 140 mmHg or greater. Only one of the seven was taking medication for diabetes, blood pressure, or heart disease, although three had total cholesterol levels greater than 200 mgldl and half had triglyceride levels greater than 150 mg/dl. When risk factor scores were examined for these eight individuals, all had a risk score greater than 20% for a heart attack in 10 years; seven had a risk score of 2% or less and one had a risk score of 5%. These findings suggest that a significant number of individuals may be at higher risk for cardiac disease when family history is included in the calculation. The findings underscore the importance of using family history as an additional variable in identifying high-risk individuals and guiding the type of counseling and referrals offered to workers. Lack of knowledge of and adherence to prevention guidelines by health care providers has also been identified as negatively impacting heart disease mortality and morbidity (Mosca et al., 2005) . Current evidence-based guidelines for the evaluation of cardiovascular risk in women include individual and family health histories, in addition to findings from physical examinations and screenings, blood pressure, body mass index, waist size, fasting lipids and glucose, Framingham risk assessment, and depression screening in women with cardiovascular disease (Mosca et al., 2007) . Gender differences in high-density lipoprotein levels are clarified, with recommended levels of 40 mg/ dl or higher for men and 50 mg/dl or higher for women. In this study, six men and 19 women (57%) had lower than recommended levels of high-density lipoproteins (Table 3) . Occupational health nurses have a unique opportunity to ensure that standards of care are used in assessing the risk of diabetes, CHD, and cancer among working adults.
IMPLICATIONS FOR PRACTICE, RESEARCH, AND EDUCATION
The addition of family health history to objective health screening activities provides working adults with a more accurate assessment of their individual risk factors. The additional information gained by preparing threegeneration genograms may motivate adults to adhere to recommendations for lifestyle change. Awareness of family health histories and risk factors for health problems can be a stimulus for engagement of workers in health promotion activities. In certain ethnic groups, such as those with strong familial ties, placing health information within the context offamily may encourage lifestyle change through family support and collaboration. Key aspects of lifestyle change (e.g., diet and exercise) are traditionally activities encouraged or inhibited by family norms. The work setting, with its increased emphasis on wellness, can use family health histories as an additional contribution to employee health. This private health information is appropriate to gather during a voluntary screening activity for counseling purposes, so as not to violate Americans with Disabilities Act protections, other employee rights, or privacy.
A replication of this study with a larger, perhaps more heterogeneous sample would be useful in further evaluating relationships among family health history and subjective and objective indices of cardiac health. To establish the effectiveness of providing family health histories, an intervention could be tested by assessing actions taken, if any, when risk involving family history along with specific objective indicators is evaluated and provided to the working adult.
Finally, nurses may need continuing education regarding how to incorporate family health histories into any risk assessment. Such education needs to be incorporated into nursing curricula and continuing education opportunities for practicing nurses in all settings. Occupational health nurses can use this valuable component to maximize employee wellness programs.
